REMARKS 



The specification is amended in order to claim benefit of prior-filed applications. 
Claims 1-8 and 15-20 are cancelled without prejudice. 
Claims 9 and 11-14 are amended. 
Claim 10 is as originally presented. 
Claims 21-27 are added. 

The amendment to the claims serves to remove multiple dependencies and to improve 



Support for the amendment to claim 9 is found in original claims 1 and 9. 
Support for new claims 21-26 is found in original claims 15-20 and throughout the 
specification as originally filed. 

Support for new claim 27 is found in original claim 1 1 . 
Therefore, no new matter will be entered upon entry of the amendment. 
Upon entry of the amendment claims 9-14 and 21-27 will be active. 
An action on the merits and allowance of the claims is requested. 



readability. 



RespectfiiUy submitted. 
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Process for the preparaljon of surfactent alcohols and surfactant alcohol 
ediersy fte prepared products and tbeir ose 

5 



The present invention relates to a process for the preparation of sur&ctant alcohols 
and surfactant alcohol ethers which, inter alia, are higjbly suitable as sur&ctants or 
for the preparation of surfiictants. In the process, starting from C^rolefin streams, 

10 olefins or olefin mixtures are prepared by a metathesis reaction \diich are 
dijODuedzed to give an olefin mixture having fix>m 10 to 16 carbon atoms, vddch 
comprises less tfaaix 10% by weight of compounds nvhich have a viioylideDie gtoup^ 
then the olefins are derivatized to give surfactant alcohols and said alcohols are 
opdooaUy alko^gdated. 

15 The invention further relates to the use of ttie sur&ctant alcohols and surfectant 
alcohol ethers for the preparation of sur&ctants by glycosylation or 
polyglycosylalion, sut&donorphosphation. 

Fatty alcohols having chain lengths from Cg to Cig are used for the preparation of 
20 nonionic surfectaats. They are rescted with alfcyleoe oxides to give the 
corresponding fetty alcohol ethoxylates. (Chapter 12> in: Kosswig/^Stache, "Die 
T^iside" [Sur&ctants], Carl Hanser Verlag, Munich Vienna (1993)). The chain 
length of the fatty alcohol influences &e various surfactant properties, such as, for 
exanq)le, ifvettiAg ability^ foam formation, ability to dissolve grease, cleaning 
25 powor. 

Fatty alcohols having chain lengths from Cs to Cis can also be used for pireparing 
anionic 3ur&ctants^ such as alkyl phosphates and alkyl etbw phosphates. Instead of 
phosphates, it is also possible to prepare the corresponding sulfates. (Chapter 2.2. 
in: Kosswig/Stacfae ^^Die Tenside** [Suifaotants]^ Cail Haxiser Vetlag, Mumch 

30 Vienna (1993)) 

Sh i iffih fiut)r alc o b o ls -a ge o bt a inablg - & e m<iatiyQ flQurewQ^oig^fiom ^ fotfiHOBd ^ ^ 
else in a synthetic maimer by constructing building blocks havin£^Je^P9^nmnber 
of caxbon atoms. One variant here is the dimerizati«L,£k£acif€lCTn to give a j^-oduct 
having twice the number of oiB^Q^j^pas&'^^i!^ j^ctionalization to give an 

35 alcohol. ^^^^^'""^ 

For the dim^psaitiAnof olefins, a zmmbex of processes are known. For example, the 
j^ ftirBSaTraO '^ be c aaied out over a hcterogenttous cobalt oiddo/oorbon oatolyEt 
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as enclosed to IPER 



04 466 is ooncemed vdth aqueous composLdoDs containirig an. alkylgLyooside 
and a polyethyleneglycol derivative of fbzznula I given in this docuniCTt. 

5 The alkyl group (Page Z, line 55) has 8 to 18, preferably 10 to 16 carbon atoms; no 
direct information is given in this document about the degree of branching. One can, 
however, conclude that the alkyl group must be predominantly linear, because it is said that 
it has been obtained by hydrogenation of native fatty" acids* 

10 Such )&tty alcohols are obtainable from native sources, e.g. from fets and oils, or else in a 
synthetic mamier by constructing building blocks having a lower number of carbon atoms. 
One variant here is the dimerization of an olefin to give a product having twice the number 
of carbon atoms and its functionalization to give an aloohol. 

For the dimerization of olejBns, a number of processes are known. For example^ the 
15 leactLon can be carried out over a heterogeneous cobalt oxide/carbon catalyst (DE-A-1 46S 
334), in the presence of acids such as sulfuric or phosphoric acid (FR 964 922), with an 
aU^l aluminum catalyst (WO 97/1 6398X ^ dissolved nickel complex catalyst 

(US- A-4 069 273)- According to the details in US- A-4 069 273, the use of these nickel 
complex catalysts (the complexuig agent used is 1,5-cyclooctadiene or 
20 1,1 ,l55^,5-he?cafJuoropetrtane--2,4-dionc) gives highly Imear olefins with a high proportion 
of dimerization products. 



DE-A-43 39 713 (Dl) is concerned with a process of oligommTwrion of olefins using 
catalysts^ which have been tailored so that there are obtained extxaozdinaiy high 
25 proportions of linear reaction jxroductSg \^ch are particularly desired with this process. 

Woddxig ExarEQ^les 3 to 5 of tliis document shows oligomerizadon of butan/butene- 
mixtures, whereby reactin products are obtained containing 62 to 78 % by weight of Octen. 
This known procet comprises no metathesis and the reaction products disclosed therein do 
not consist of components having 10 to 1 6 carbon atoms. 



'0 



\r\f77h ! 70 ^.-bl "URUIUIM ^TUOOVUO 



(7 1 ; i. I J A A ? '".tr* r. 



US-A-3,448ylfi3 (D3) is concerned with a process fbr dipfopordonation of olefins^and . 
cHtalysts, which are particularly usefbl for this process. In the Working Example there is 
shown that butene-l is tFansfozmedinlo a nuxture of olefins having 2 to 7 carbon atoms, 
particularly ethylene and hexeiie-3. ^s known pxoces comprises no dimertsation step and 
the reaction product disclosed therem does not consist of components having 10 to 16 
cazhon nfoms. 



Functionalization of the olefins to give alcohols with construction of tiie carbon skeleton 
10 about a carbon atom expediently takes place via the hydrofbrm^dation xeaction> which 
gives a mixture of aldehydes and alcohols, v^ch can then be iQ^drogenated to give 
alcohols. Approximately 7 million metric tons of products per annum are produced 
worldwide using the hydxoJfoxmylation of olefins. An overview of catalysts axxd reaction 
conditions for the hydrofoimylation process are giveu» for example^ by Beller et al. In 
1 5 Journal of Molecular Catalysis, A 1 04 (1 995), 1 7-85 and also in Ullmann's Encyclopedia of 
Industrial Chemistry, vol. A5 (1986), page 217 et seq., page 333, and ttie relevant literature 
references. 

QB-A-1 471 4SI (I>2) is concerned with a process for hydroformyladon olefins using a 
20 catalyst containing cobalt. The olefins introduced in tMs process are linear and^ henc^ 
oxoalcohols an oxoaldehydes are obtained having a low degree of branching. 



From WO 98/23566 it is known that sulfates, alkosQ^lates, alkoxysul&tes and carboxylates 
of a nuxture of branched alkanols (oxo alcohols) exhibit good surface activity ijx cold water 
25 and have good biodegradability. The alkanols in the mixture tised have a chain length of 
greater than 8 carbon atoms^ having on average from 0.7 to 3 branches. Hxe alkanol 
mixture can, for exanc^le, be prepared by hydroformyladon, fiom mixtures of branched 
iefins which fbr their part can be obtained either 
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as oyifiincdl^ ^fed 

— (BE A 1 1^ 8 33 IX the prescaicc of auJa siK>h as aulfuric or phoaph o ric a&id i 
964 922), vvxtfa an alkyl aluminum catalyst (WO 97/16398), or iwiih a 
nickel ooniplex catalyst (US-A-4 069 273). Accotding to the. details in M^^A 069 
273, &e use of these nickel complex catalysts (the conq)lexizxg 3&sim used is 
5 1,5-cyclooctadiene or 1,1 J,5^^-he3ca£luoroFeniane-2,4-diozke) ^^i^^higfaly linear 
olefin with a. high proportion of dimerization prodncts. 

Functionalization of the olefins to give alcohols with orastnxction of the caibon 
skeleton about a carbon atom expediently takes rta^ce via the hydrofoimylation 

10 reaction* which gives a mixture of aldehydes am alcohols^ whic3i can then be 
hydrogenated to give alcohols. Approximatehp^ million metric tons of products per 
amnun axe produced wodd^de using/me hydrofomiylatiQn of olefins. An 
ovoview of catalysts azui reaction conmtions for flie Irydrofonnylation process are 
giveiv for example, by Seller et aL^Joumal of Molecular Catalysis, A104 (1995), 

15 17-85 and also in Ullmann's ]^>^clopedia of Industrial ChemisUy, vol. A5 (1986), 
page 217 et seq.^ page 333^^,^i:mi the relevant Uteratuie refbrences. 

From WO 98/23560^ is known that sulfates^ alkoxylates, alkoxysul&tes and 
carboxylates of a/dodxture of branched alkanols (oxo alcohols) exhibit good surface 
20 activity in cojdwater and have good biodegradability« The alkanols in the mixture 
used havG/a. chain length of greater than 8 carbon atoms, having On average fiiom 
0-7 tjy^S branches. The alkanol mixture can, jEor example, be prepared by 
)fermylation^ finom mixtures of branched oledSns wfaidi for their part can be 
oitfaop by skeletal isomeri2ation or by dimerization of intenxal^ linear 
25 olefins. 

A given advantage of the process is that a Cj- or C4-oIefin stream is not used for 
the preparation of the dimerization feed. It follows fixxm tins tiiat, acoordixig to the 
ouuent prior art» the olefins subjected to dimeriza:don therein must hove been 
prepared fixxm ethylene (e.g. SHOP process). Since etixylene is a xetattvely 
30 expensive starting material for suE&ctant manu&cture, eChylene-based processes 
have a cost disadvantage compared vnfh processes which start £x>m Cb- and/or 
C4-olefin streams- 

Another disadv^iutage of this kixown process is the use of mixtures of internal 
olefins, which are only obtainable by isomerization of alpha-olefins, which is 
35 required for the preparation of brandied sur&ctant oxo alcohols. Such processes 
always lead to isomer mixtures which, because of the vaiying physical and 
chemical data of the components, are more difiScuIt to handle in terms of process 
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CLAIMS as enclosed to BPER 



1. A process for the preparation of surfactant alcohols and surfactant alcohol ethers by 
derivatization of olefins having from about 10 to 20 carbon atoms or of mixtures of 
such olefins and optionally subsequent alkoxylation, which comprises 

a) subjecting a C4-olefin mixture to metathesis, 

b) separating off olefins having firom 5 to 8 carbon atoms fi*om the metathesis 
mixture, 

c) subjecting the separated-off olefins individually or as a mixture to 
dimerization to give olefin mixtures having firom 10 to 16 carbon atoms, 

d) subjecting the resulting olefin mixture, optionally after fractionation, to 
derivatization to give a mixture of surfactant alcohols, and 

e) optionally alkoxylating the surfactant alcohols. 



2. A process as claimed in claim 1, wherein the process step a), the metathesis, is 
carried out in the presence of catalysts containing molybdenum, tungsten or 
rhenium. 



A process as claimed in one of claims 1 and 2, which comprises, in process step b), 
separating off the olefins having 5 and 6 carbon atoms. 



4. A process as claimed in one of claims 1 to 3, wherein process step c), the 
dimerization, is carried out with heterogeneous catalysis. 

5. A process as claimed in one of claims 1 to 4, wherein a dimerization catalyst is 
used which contains at least one element firom subgroup VIII of the Periodic Table 
of the Elements, 

and the catalyst composition and the reaction conditions are chosen such that a 
dimer mixture is obtained which comprises less than 1 0% by weight of compounds 
which have a structural element of the formula I (vinylidene group) 



a1 



\ 

C=CH2 <■) 
A^2 



in which A^ and A^ are aliphatic hydrocarbon radicals. 
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6. A process as claimed in one of claims 1 to 5, wherein, in process step c) olefins 
having 5 and 6 carbon atoms are dimerized individually or in a mixture. 

5 7. A process as claimed in one of claims 1 to 6, wherein, in process step c), 3-hexene 
is dimerized. 



8. A process as claimed in one of claims 1 to 7, wherein the derivatization (process 
step d)) is carried out by hydroformylation. 



10 



9, A novel olefin mixture preparable by process steps a), b) and c) of the process of 
claim 1 , wherein 

a) the components have from 1 0 to 16 carbon atoms 

b) the proportion of imbranched olefins is less than 25% by weight 

15 c) the proportion of components having a structural element of the formula I 

(vinylidene group) 

\ " 

C=CH2 (I) 
20 a'Z . . 



wherein Al and A2 represent aliphatic hydrocarbon groups, is below 10 % 
by weight 

25 



10. An olefin mixture as claimed in claim 9, which has a proportion of unbranched 
olefins of less than 20% by weight. 

30 11. An olefin mixture as claimed in one of claims 9 and 1 0, wherein at least 80% of the 
components of the dimerization mixture have, in the range from 1/4 to 3/4, 
preferably from 1/3 to 2/3, of the chain length of their main chain, one branch, or 
two branches to adjacent carbon atoms. 



35 12. An olefin mixture as claimed in one of claims 9 to 11, wherein, at the branching 

sites of the main chain, predominantly groups having (y-4) and (y-5) carbon atoms 
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are bonded, where y is the number of carbon atoms in the monomer used for the 
dimerization. 



13. An olefin mixture as claimed in one of claims 9 to 12, wherein the ratio of aliphatic 

5 to olefinic hydrogen atoms is in the range 

Haiiph. ' Hoiefin. = (2*n-0.5) : 0.5 to (2*n-1.9) : 1.9, where n is the number of carbon 
atoms in the olefin obtained in the dimeri2:ation. 

14. An olefin mixture as claimed in one of claims 9 to 13, wherein the ratio of aliphatic 
10 to olefinic hydrogen atoms is in the range 

Haiiph. : Hoiefin. = (2*n-1.0) : 1 to (2*n-1.6) : 1.6. 

15. Surfactant alcohols preparable by the process steps a), b), c), d) and optionally e) of 
the process of claim 1 , 

15 a) having 1 1 to 1 7 carbon atoms and 

b) comprising a proportion of unbranched alcohols of below 25 % by weight, 

and its alkoxylation products. 

16. The use of the surfactant alcohol alkoxylation products of claim 15 as nonionic 
20 surfactants. 

1 7. The use of the surfactant alcohol of claim 1 5 for the preparation of surfactants. 

1 8. The use of the surfactant alcohol of claim 1 5 for the preparation of alkanol 

25 glycoside and polyglycoside mixtures by single or multiple reaction (glycosylation, 

polyglycosylation) with mono-, di- or polysaccharides with the exclusion of water 
and with acid catalysis or with O-acetylsaccharide halides. 

19. The use of the surfactant alcohol and its alkoxylation products of claim 15 for the 
30 preparation of surface-active sulfates by esterification thereof with sulfuric acid or 

sulfuric acid derivatives to give acidic alkyl sulfates or alkyl ether sulfates. 

20. The use of the surfactant alcohol and its alkoxylation products of claim 15 for the 
preparation of surface active phosphates by esterification thereof with phosphoric 

35 acid or its derivatives to give acidic alkyl phosphates or alkyl ether phosphates. 



